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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable microfabrication 
by direct light by incorporating the specified silicone 
ladder polymer and a photosensitive cross-linking agent 
or a photopolymerization initiator. 

SOLUTION: The photosensitive silicone ladder polymer 
composition comprises the cross-linking agent or a 
photopolymerization initiator, and the silicone ladder 
polymer represented by the formula in which each of 
and R2 is, independently, an H atom or an aryl or 
alkyi or functional group having an unsaturated bond; 
each of R3-R6 is, independently, an H atom or an aryl 
or alkyI or trialkylsilyl or functional group having an 
unsaturated bond; some of R^-Re is an amount of ^1 
weight% of them is a photosensitive functional group; 
and (n) is a natural number. This photosensitive 
silicone ladder polymer composition comprises this 
ladder polymer and the photosensitive cross-linking 
agent or the photopolymerization initiator, and 
therefore, it is insolubilized in solvents and made 
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') t — h , o ^ - . f}^ '■z >) u — h . x ^i, 
./ ^ ^ f. rif- > " 'J i- - - h . '-'^ '1- -1" : — ^ ^ I- 
; V y I — h , -ir h^-7/L, -^-p -/p tr' /L T ^ y t' 
„. ^ r ^ ' 4- p • iryu < ^/ ') u — 1^ , ''^P 
^ '/ b > ^^'r h ^> L: h u a 'J '1- y L ^ h . h 
1) - ' p p J. -^f-yU T 'J t — f' . h " : 7 CI p y '7 '7 



10 



20 



30 



40 



il^ffi^l 0-3 1 9 5 9 7 

12 

n- -^^i AT y I — n .^df v -^1- 

ryyv — n— :^ /i t '/ y i — c y, ^P'<^ 

7^x-p:^i: ir.^-*/vT y I — "'n-. :ii--^/i.'r 

y 1^ _ 1^ 2-'-^-^> : 'I \^ ^ — 

^ y ,(^-p — /v/'n f> !i T '/ y U — b y 

I > r y n — /1-: T y I — b, 2 (2 :^h^:^^ 

f. ^ : ) /I T ^7 y I — h . y -r y 'i- '^^ !' — 
h , x h ^ t: K "y '^ y /u T y y L — h , ^ -y y /V "/^ 

.'y y 1, ^ ^ 2 - T. / =3r ; :r.-^* ;U T y L — h ^ 'f '-^ 

c /I. r ^7 y u— h . ^ y 'u ^ y t — h . b y 
fVT ^7 y u — ti-/tJ=7 '7 h > T y u — ^ 
h^: fby ^'^'^:r.y— y -ry/Mbi " 

p-^^i^t-i^^i- c-'T y u — h. T y 'i-ft:^ "^'^ »- ^ 

^-h. h fb-: :':x y--^^s v""'' y 1-— : 

:r, y — A > ^ y l- — K . ^ N ^ 'fbi'"'^ ^- y — 'i-' 

Av"^ y y u — h^i; ^ti '^-r y-/^ f v r 

y ^ ^ o 7 p ^ /I v " y t-— h s R c 1 1 

> '^y /uv' y y y u- — h> ^ 
3iy>^y h — '7 y u— r ;i.dr ^u^-tt^ 

> y >^ y h — /l-<> y I— h, T 

^:-.-<> -5^:31 y X y /u-r h '7 y h . T yv 

'^ttv '--> ^^y y^ y i^^^^ h y ^ y i- - 

=^ ^ h^'Si^y- •'^> :^^y ^ 1^ h — /i. -v:^-*^T y V — 

RCHa:'['t:^-^^ > ^y -"^-'^^^"'^^ 
y o — /I. "T '/ y u — h >f 'z 'J L — h . '-^^ y ir n — 

V y 7 y u - h . E c H ^'ii y -t D — 'i- N y T 



50 



y h . 

^'/yu— h=^r:"fk:v ^ p--:^ : /i- t ^ y t — 
;^.vt-.<>^/uy y n — v'T 'MJ i-— t bn:^ 

■I- tr^'-^y > wg^>-t'^-> ^'1- y : 7' 1) t"- h . 

:^ -y-p ^ '7 h > '^-ll t K a V '< y > -t- <> ■-'^ 
y y — v V y — --^^ y :r. y y h— A ir N 
-7 y '/ y I - x-rT y > S^^Siil'-^ ^^y ^ V b 
-/u : ^ y u - RO^-fliy >e^:"T y u - b, 
R oa:'ft !' > fj^ h y ^ y — h , o^'i^ !J > : ' 
'/ '/ y u - h . y a =7 ^ h > R o^-r'^^ y > 1!^ : y 
'/ I - V . R c H^n:r y : V iJ V — N , R c H 

'Si'^ f p Ir' t > y — V T ^ y U — b , ■ r h ^ P 
Ai 7' ^7 y t ^ h y :r.^r-t >:'/') n 
— /U -y^f^-zl^— /U, by '^IJ-ira— A-:'7' y l — 

h, po^tt h y y -^-a — 'u-ya '^^> i> y 7 u i — 
h . I*: c M ^'-l^t: h 'J 7< "T- p — /I / P ' V > f« y 7 d t - - 
h , p ^ h .^'H b ^ " y p =v : -j:--^ 'i- ) 
^'fi'r^\--Y. f- 'J ( ^ '-^ !) u =V : ^-^A ) 
v^T-^i — : " i- - b^ K 3 - ^y 
:--r 7 'I L — b, 1, .1 /y/:, : /L-:;- 
r 7 y u ^- f. ^ :,yn -^u: !J a ^"7' " u — 

.-t! 'J rc^l .'^ y :::3 — A : 7' ') L — r V '7 =^ ^ 




13 



y : "r:< u — h h ^ ^ U ^ h^t h y 

|. y *y y V — ^/a^^df-i ft h y y -f-n — /p-^cr / ; 

:- hy^' ^'y u — -^n^: >f[::'7"*'i -t y h y !^ 

1, _ , y y h — /i-"^ N y V — 

y 7« ^n— /u:7'a/N> -r h •=7-r y v — : 
y ;^ y A M Vxi ^ I ^<l^ "^^r "7 \\v Y . ^ 
i y >^ y h^-yi^-r h y u — •<>-v 

r '/ y i — Y:^ '^'T)V, r Y^M K^^ ::^/^^ y 'i- ^ ^ 

^ y ^ i; u — f.^ =7^^} fi y> 9 ^ y ^ y .^c' 

L V '/ ij n ^ y V y t — h ^ b y rc^ u > r y 

1, V, _ ;}f y ^-=M/> '^y yui^^ ^r/ y u — 
1 , 1 -:/>5?> v->r— v'^ 5^ y r^^^w > 

y y =:r — /ui'^^i ^ ^7 y t— ^ 1 , 6 — : -'^=^-*^> y"t 

— 5^ ;^ y i — t-t-<^^'i-;^y /i^>'?« 
'/ y u — 1 , 3 - f'^'i > '^v n^A v^^ 9 "7 y U 

> v ^ ^ y I- — h !' — /u-yuy >> V y ''^ 
y u — h^j:>r'?^-^{f ^iu^btcP^/iE^ii-r) 

[0 0 3 91 fifJt>> ■4:.^Pflt7)^^'l*v y ^ 9-^. 

a 

( b ) 4Sgi^I;*4^a (i^titfS^Ji/i.JiTfef^^^^ 

( c ) rn'm^Jtim a b (cK'&3^lli*J^ 

( d ) mmUhtm a - c ( 1 ^ : :^ y ^^^?J ^ ^0 '-t 

[ u 0 I 0 ] ^^^m^o^'^^'^—-^'■Jy ^mn. ^-^riut^^ i: 
(1 i:,E-«j^ ( 1 ) T^^v^Ht:>. 1' ^^^im 

I' yem^'ft^ / L- < {i;7tsiVMrt y 




^W^ \ 0- 3 1 9 5 9 7 



14 

[00 4 1] i:gii>Btflli?tM^£4^ti. ^-fi y e^y- 

[00-12] ii^d4^mmm\t±mi^ v ^2^:. y ^^^^m 

ir/vy/U-y, n -7« ^^/l t^u y h>> n, n' — v"' ^- 

[0 0 4 3] \'Mmw^^^im\^^ vMMm'mn^^^ 

M^XO//^. :ii^r2 0 O 0 - 1 0 0 A/ m.^r-roo 
[0 0 14] t.fr.. .\::imM^%\m^^ Lr. hJBi ^ 
ti-' f) > '^:^J^ 1 0 p pm^i'^X.^?eK'efi^^J{-?^ 

40 T'lfe^t L m^Mik-t^:> -I'a ^Iffi L-r t. i: V \, :i i-{ i J: ^) 

m ^'S: y > ^ - i<-xmmtmfihm. t *.o^- s 
^^«^gi3Mi;iicii* ^ ^ tffii -utr* *> ^ fri- M] 




15 



:x.--FA±/Vy 'ly"^ n -^^'Vt°u y K>\ n, 

[0 0 4 51 ±.mmm^m ^iTj^t^fcnwc 

^ 0 0 nmWTcOStii:^'*^ ^ 

fcl^ ^ ffl V ^ 6 ^ (i _l:fS???^^JP n\(0 PS ill k\' 

r t.H^^o/jS. lOmJ • cin^tU±T^^£7)7!>^^^ L 
2 5 0 -5 0 0 nmc0^1^g^7t-C(^ 1 0 Om J . c 

[0 0 4 71 ±jB'^^->ei¥->b'&i-*5^'^'^^ K 

- h i /: ( i -'^ ffl V ^ r ft: L fs: 

•h i im-i ^ ,^ ai L fi t> <7) *> ^ c 

[0 0 4 81 ^mt±Mn%m^^fz.\xn^it%.-\m^^^ 

^Pf^ilnaL T>^{CtT'':)o hlB^tiifefi. 



(9) 




0 -3 1 9 5 9 7 
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^3iii-»l^> y >';^B#Wcnfp;()*i 1 0~ 

5 0 0#(;iJfe^J:9{-L. '?:vOja^t)3SLlE]Sctl2-5[H] 

[0 0 4 91 7^^HW^b^:t.l^le></)ff?^J^'^td^L7'c^ 

n - ^ ^'l^t'n y b > , n, n :'?^-^vV4^'l' 
i:^r ^ n , n — i • Tir h T ^ h\ > n n ;^ ^T- 

20 -5 0 0#(-i-6fr:*^>(C0. 5-^4 0 m 

[0 0 5 01 y >^tcfflv^'5 y > LTii, 

/r[.>i^^ jn — -rA^. a > >fl:://4 

[00 5 1 1 i1i^{i,l:^-d#j9S^fi;^.^^^^-t:|ii^-' 
[0 0 5 2] ^-A'. m«^7tfti 'J ^^^^^iS 

- 1 8 o#n8'®t*Lr?-f9. 
40 [0 0 5 31 J/a'di!^*(-'^'^-- //i|r;''/^^ifc^7t't* 

J:cDjE5|ffll^W^U#fimS-C* 5 WX.V.,. 2 8 0 -4 0 0 
r r 3 0 ^7/1'^-. 6 :^ h - ^ ? f ^^^W 

-T?*^>-5o imsM.m- 2 5 0 C J: ^\ ^^ i^'^hwmmi)^ 

[0 0 5 41 iin<3. ±tfi^^yL'iii:' y ^ '^--^^^i 

50 Sil^-VCDXM (A) - (D) :^^^*S^;fi-5o lS)t0*f:i 




(10) 




i^m-^ 1 0-3 1 9 5 9 7 
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(B) is^-m-^ y =^--> "7 ^-^^Mmmf^^^^"^-^^ 

(C) ; !7>;^-y-/'l^ > ^^J^^tf^«^<cO^*^^-^ 

(D) : ^ :^ - 'f V > ./^J^^tJ^^M^^^.-*-^'^- ^ 

^^ft^. M%m^.. ^^^^--^ ©ru^^'ft. te^s^^^^ 
h^r:^ .h^mmmmm\±mmmx-h^ ^ ^^^^ 

10 0 5 71 

[g^ffit^yi 

.1,. R>. Ru K.. R./^^7«-^/wS-r?:b'9. _«*^i^J^-> 

-fe^^^iJllX.. ^b{:.3ffi«%^2--^^A - -1- 14--- 

p'v./^. . i aft%(7:>Y"->'^ /:/^tVwf^''^^ 

> =7> ^'S>t)UL. tt.ja:^4 0 0 0 c p s (^li#^Lfc^7t 

ift^.-: ij T^:I:.^J:i.l;xt-^'-^^ll^Tfr7>2 0 0 0 

tu 1^1^'^ 1 3 o c^^3 57^r«i-f-y 

> /i ^SOOmj cm=m«L. 150t:-C2>i/W 
ij : ^ i ^ > i: .o'/f ^]:t:^'^ 1 y 2 cDfl^T^^-^r. y -r- > 
: Mfg^ L r 2 5'C-C 3 o#RgrI«b^«^fio/-c ^ n 
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-6s F;f7g(D-^^-> j6^ite^^ti/'c:^J 

[0 0 5 81 *-^f«^y2. _hia--«?l5^ (1) +^Ru R. 
;^^i/r.T 1.) /^S. K.. R./;^/K^.l?^f ^^^ 

/^r':r:^/^ V 3m*%^3 

0. Sm^'yo^V--"''^ / ■7^crt^/^ h y h^v 

^^^11 L . 1 0 0 0 c p s \z.im y^fc^itm^ y 

ij ni '::7:x:' vi:(i,x 5 0 0 li^liaor> 

^^I^HM^r't^iBor 1 3 0 "C-e2'7>fh1^-y h 
rgJ±7K^')^T^>-:0 ^2 0 0m J cm^fi^.fr^tL. 

^mw\nz.H\^x 1 2 orr* i>):rtig^-.' hr^u— 

>^?{^ ^ L r 2 5 C 3 0 L fc 1^. ^ 

yn -^/-/U^y >;^?ft<^ LT 2 5r-C3 O^fl^PiMb 

^ y-^.J|ll)!§mftX«!^li^^^^^o ^^^> 1 0 A/ m <i> 

^•&;5i'^10. 5,.in(f>T'^o^i. i^-. V->V)ff-:rl^ 

10 0 5 91 %mm^- (n *^R- R= 

tD9 5?/o;6-i:':n^A.^. 5 ^yuj,-t:\ R... R4. 
R,. R.^^^I^^,liIT-r*i<^>0. «*¥lS'7/r*^U 5-^-^ 

^(c3mS:%^2, 6-v (4' - T K-O 1^*'^) ^ 
^n^-^^y>. 1 E*%co^ /- t- 

}cnJt-/>. 3ma%C^N - y :x.=r.fV- y- r ^ 'f 

n t'/i. h y ^ b^^^ >^>^^^^JnL-. *iS:^3 0 0 0 c 

iflV^r ^^4/ 2 5 0 0 [FOtecO^tiS c'^^fJ L . 8 m(^> 

W^m/^^SI^rit/io ^n^r. 1 3 0r.T^2^7^WJ^--v h 

?4Tr'^.^*ft (^iSiai 'Ki^jtT^ ^ ^' 3 0 0 n mi:/T 
..O^^r--/?- -1-^^ ^-l'jLiLT50 Om J 

, cnvlML/c. ^bC-, 1 2 0 C-C 1 v h:'^ 

>^ ' ^ : ' I- ^o:#fiit i ^ 3 "C ^, 

2 5rr6 of>f!i3PftWL/'f^. ^ 

50 '-^^'-mmUl^^^^^^^^^^ ^^^^ 2OAim0Or>stte 



u — 




(11) 
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[0 0 6 01 ^gJfef^y^. _hlL!-«^ (1) 4^^R.. 
(7^5 0%;i>>:^:r,:=-A.^. R,. R,. R:, Re^^ h ^ 
A V !i /V S-C. 5 0 %iy^ y - ^ 9 y^f"^ tVV % 

i^^-iV^y^xj'^^^/V-^WMV. JHiijft^Sr 2 5 0 0 c p 10 

X^'^.Wji'^ 0 0 OfiJife^oOjfS-CS^tfJL. Ki/¥5 mO^tt 

0'€'C2 '^ftg^-- V'fv- h_hT^^^it. -7:^ h-^:^ 

-7^) ^ 5 0 0 m J , ' c m^ffitl -'^V^r\ h 

•y^> LT 2 5r-C2 0#Mr5WLfcm, V 

>:^rtli: LT2 5 C-r^2 0#lll]ML^^^^]o 20 

[00 6 1 1 :iiii1ffeP!l 5 . i:5-Ll--«i^ (1) -t^R.. R2 

R.. R./ArK^-i^:-7-r^^bo. m:lr^iAjs,-T-ft^>i 0 ;^.o 

|C5Kft%^0 2 - ^^A-1- [4 - 30 

x^/uj — 2~ ^> IJ y- - 1 --yn/V>ir. iS 
^ 2 0 0 0 c p s {Z^mmLtz^it^i''^ ^ ^-^"^ 

^^^^^ r^:r h >'-^ ^'i'^S^L ^ (^f^i±.^#iT 
^ ^' 3 0 0 m J ' c mm\ L . '^^#lffl^'t^{- 

^oi^Ti 5 orr-2.'7/ra^. 'n^-ri--h-ii-c^^i^iiL 4o 

^ff^cr»'^ v^:, ;0^^;-'/^n/i: =^ 

m&.vxyi^'h^\^i'^mm^)m i o . 5 ^ 

[0 0 6 21 '^fe'^y 6 . 1 mM'^o.^> 7 T ^ y : '^P tVP 50 



10-319597 

20 

:^>vil n> '>:Il'._l:^;l;^t:*-^-^.fflV^TS^l 0 0 0 Ie?] 

U<^yi&)^xvAUmM t > 1 0 0 c 1 s^fffl 7}^ :v h -r^ i - 

h h-C^^^o-yr^tS^SLfCo hlS-^:^ (1) ^t^^>I< 
Ra0 9 5%;6'^><^'^S. 5%:?55'ry /vst?. R3. 

0 0^^):- ^) ra^---7^'^^:«^jgft(^y^ b^ : -<>-^^> ^r-.-^JP 

2, 2* —V' [n, n--v^ ( 2 - b ^ ^ '^' 

r^'^^-r ^ K^«S?JPL. tta^l 5 0 0 c p sicD^ISL 

.hHBS??t^^^iS^^-L7:i V' =^ ^^^ ^ v t'-^-^ 

ffli^r^^7i'2 0 0 0i5]*GtO3sa-e^."ffiL , ^3 

m^«)!g*il;.ic^li^f#/'^o ^ti^'> 1 3 0C^^2^7/ffg;^ 

^^j^L F-C^^l-*^ dSfSlTiTK^i'i^r"^ > :-^) ^ 3 0 0 11 m 
aTi/) )t^* V h-t 5 55f^><^r >f 'l^^ — ^iil^"^ '! (> 0 

V V >co:§«i:t7!iM 2'e^>^?lry«^^^^^^> 
tr 2 sr-ce 09>r^?Si»L/::tfe. >:^ri^ 
LT2 sees Of>ffflS«Lia««r^To/c^::o, H^r 

il^^J^i^/'Co ^<j:4b\ 2 0 m (I) (D^\^<n-^^ y L 

[0 0 6 31 '^m^M ^ hIfi--«^ (1) 
(0 9 0%;^)*''^'->'^*. 1 0%:6i*^i^' U nde : T^atr^P 

R.. R4, Rs. R.^-^^i^:T--c^^K mft^-i^rT/ 

2, 2' - V fn, n-v' ( 2 - N 
/V) ;^ r > r Yh 1 ^ b h > . 

0. 7 5S*%<^n -r-.:n::^/U- V-T ;:y-rnt^/V h 

M ?i h=^^ ^ ^$^2 5 0 0 c p s(r.gfi3 

^7/ 2 0 0 0 [nlf/;(n3i,^r*^:fl3 L . ^if- 2 , 0 iL/ m ^>>tSfln 
*fl/j^«ft!g?.-'f^^:o ^ii^. S^#fflM1^M*5V^ri 3 0 

-tf : i! =^ : t > co?f f« it;6^ 1 2 -e*> 5 U^W^ ^' ^ 
I -U^h L^2 Brr b 0#li.^?l«L /i^^. : i : 
') : 1^25 C.-^^^ 3 0 fJ^'fatSm L ^ f-o /i 

^«flnm*^8^^i'#^-^- 2 0 m ^^te^O-r;/. 

L T ^pjitc L /.I I^B^m^ii^ 1^;^ f^l n vi'fe 2 l p m 




(12) 




10 -319597 
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[0 0 6 1] mmms. smmo'^n-^y ^.^A-y- 

0 0 0 BaSKfojiS-cmis^iT^i i. . i o or t? i 'rmn-^ ■■' 

(1) tp*/)R,, R://>:fet t — Ri« K», 

1 0fi*%<^l— t Kcr^:--: '/0---dri/U-'^--'l- 

0. 5Sa%«0'^'f bnas^/>. ^mML. 

4 0 0 0 c p s {cmmLf-.m-m-y" ^^-^^ ^-^m 

-^^n'. h(';^f+-^;fli^-cS^>2 0 0 ore]fe^r)5i« 
1 5 or-e2'//f!g*-' s :'"!' - f^-t-"^-^^*^-*^- 

^h'^':=^'' ^'MLX^'^m mm^^M-kJ^> :^) *r l 
0 0 0m J cm^reWb, ^|^«lffl^4^«^*5'' »T 1 5 

0 CT? 2 '7>fB]* -V h u - h hT/'^^a Lfco 01 ^T^ 

{^i^^:r. .v^>"fmt L T 2 5 C-Cl 2 0fJ>raj5:«Lfc 
m> W ^ V - L-C 2 5X:t?6 OS^ISSaH- 

^ y-3S^«flftM)iX!t*)^?r 1 0 0 m 

[0 0 6 5] mmmQ. ±.ii-hiA. (d '^(oru r= 

R.r-t'--;U^T'fcO. m*¥Kj4/T »*'' 1 5 ^iCD v 

(C2 0:£it%(O2. 6 -■; (1" - Ti K-<- ^ 
^;i, j^o -~:Jt-f- .''>^#ftOL, ISffi^S 0 0 0 c p s 

iCpS L fcjiTtttv y '/-jS#}l?Tffl/)1c*^5(0?§?{? 

•t^'7/2 5 0 0D;'lfe(^ii'^"^'?itefc'-> ^i¥8 w m^ttJfli 

m^«tiH!)i^:s.'iffeo 1 I oc-'2.'r>fc'3^- ' ^.'°V' 

(ffii^;i-:>!Kmfl- ^> -0 1-3 00 n my. FcO )t 'i- * 
i-/ h-'J"2.:«/9;^r' < /i^ ? — ?5r li L 5 0 Om J c m'l- 

ft3,|^f L- fco -^V 7^ b dr < > -1? > ^ ' ^ C^^r ^S 

2 0»R^R>ft«. ^5J;U^=V : I > 5r 'J L T 2 5 

rr 2 (.)?'ijRg(n?tfl!«r5c:'i.i:-3tE'l*ft*)iiiL -cnifiS!4-fr-5 

l: 0 /J m ^ ^0--mcO-7 

[00 6 6] mmm 10.2 m*-fot" 7 - 5 ^ t° 



(c.-^f-^ — ^fflV^r^'^l 0 0 0 P'ltec^jiS'C'lHlIri?** 

b> 1 0 ort^i 'o-W*-' - h.h-e$l;«^-tl:«S 
MSLfc. .i-.Sii-«A tl) ^unR„ R.-d>fert'--'i- 
S. R,, R., R.. R.r>7Kmif;r-t'.fe«. «ift>f«J'i- 
^ftA> 1 0 iS'iOC V 3 — > "^^f — ^ttJfllllC 7< h^i ->' 

-e>1.':^jpt., ^r,,!' 7S*%^o2-7<-f-'i • 1- 'J - 
( ^ -r-A-^^-) ^ — 2 - + !' - 1 
P'v/>. 3S<t%<7>2, 4— '^^'^■*■•^■=^*> 
10 > , 2 h !) ^ ^S' / T i > *r^'Jll L . ttS ^ 

4 5 0 0 c p s(CiS«(Ly:iig)tttMJ ^y-S't^St 

> ^jsc.'^ h(c;^fc:'-f— ?Sr.fflv^r*r'>2 0 0 0 [iJlfeiioaiffi 

^, 1 2 5 cx3',/m--.' h /u 

m^mli ^I8*T^ 5 0 0 m J ' c in-*:MW 

L . 1 5 0 €-T7 2 '/J-tia* ••' h ^ - ^ -h L 

20 V > i«^«l:b//'l 2^fc5?fia-i<5«r*-'^> ^'{5!^ 
L r 2 srr* 3 0 ^m>nr^m. *5i;t>* > u >^ v > 

mt tr 2 sr-r-S 0»Facog(S$r5:'EL(' lt!!#').'&L 

[00 6 7] nt&m 1 1 . i-j£-fl*A ( 1 > 'I'^'^R - 

30 /i-m. R,, R4- Rs. R»A55K*>f.r-e».»). mft^i*] 

-tf > .-t , $ 6 1 2 2 . 4 - i ^ ^- '1- ^ + 

Jt-^> h>\ 5mi:%^l. 4 - - '^ ' ■7"' 
") l-K, 1 5Sft%'^p- i^^^'^"^- -'■^■^"^^'^ 

•/T 5 ;1.3iXT-/I.. 0. 7 5ffi.ft%<7>N :'.x.--'U v 

-r 5 ,/ t'/l- h y 1-^ ' i ^> d S^'JP L , 
2 5 0 0 c p s ^-^itri;: y 7 f 

Jiim4*KOft*ji?4-#fco ±-Sii?^if<^: y ^> '*/^'vlll' 
.;^,t■^-— ?rffli,^rfe''->2 0 0 ONfe<^jf/Sfi^ftL, K 

'p{'^\ ^x 1 0 ovx2'rm^' ■■' v - \- txm^^ 

^ :>^Y-^-A-7ik^VX. W:m%m'^:'S^'^i»- t*B'^ 
n;7K*8iT OOOmJ c m-^IR4#=f L ' > 

ix-r;.^ y |. ^ : . -t'i. iJf-: I ^ ^^fWJt**- 1 s-e 
ffi.'Vrisi'-'" L ? 2 5 C' <i o*') fiy(t* 

L/i^t. =VM. : t y - L-C2 5r-C'3 0 WiDft 

50 ^^4 2,,m*?*>ofc. *fc, ,'t^^-;u'-.ff.:^C«r*&S 
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